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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a register 
control delay lock loop in which current 
consumption caused by needless toggling of a 
DLL clock can be reduced and a semiconductor 
device provided with it. 

SOLUTION: The semiconductor device having a 
register control delay lock loop and an internal 
circuit using a DLL clock outputted from it is 
provided with a means for generating a clock- 
enable signal enabling and disabling the DLL 
clock applied to the internal circuit responding to 
an activation signal and a non-activation signal m. 
for the semiconductor device. '* 

D 

1 




i s > a , 'S' : • 3 



;I8 



a 




ft 

lira 



■ O e 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision 
of rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection 
or application converted registration] 
[Date of final disposal for application] 
[Patent number] 



http://www1 9. ipdl.jpo.go.jp/PA1 /result/detail/main/wAAAftHaOhkDA41 ... 2003-1 2-22 



Searching PAJ 



21101 XI 2/2 



[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www19.ipdl.jpo.go.jp/PA1/result/detail/main/wAAAfHaOhkDA41... 2003-12-22 



(l9)B#H4*fF/? (JP) 



(12) £t 



(A) Ol)»ffftili£W#^ 

#^2003-132680 
(P2Q03-132680A) 

(43)&B8B ¥/£l5^5J5 9B(2003.5.9) 



(51) IntQ. 7 

G 1 1 C 11/407 

G0 6F 1/10 

H03L 7/081 



F I 

G11C 11/34 

H03L 7/08 

G 0 6 F 1/04 

G 1 1 C 11/34 



3 5 4C 5B0 7 9 

J 5 J 1 0 6 

3 3 OA 5M0 2 4 
3 62S 



*3ttM* S|3#B<&&19 OL (£ 9 H) 



(21)fflH»# 


1$K2002-181633(P2002-181633) 


(71) MBA 


581024111 


(22)m»B 








¥f£l4*F6 B21 B (2002. 6. 21) 




A«SH^ffi^fij;iim*»&iHIMaJl36 


(31)ftftifcl3&## 


2001-038872 


(72)SW&# 


- 1 

IB i&a 


(32)«jta 


¥f£l3*F 6 H 30 B (2001. 6. 30) 




;tt^Bm»^JJIim**|:&9F#tStlJl36 


(33)«ife*fciiK@ 


»a (kr) 




-1 HtS^t/W^y^xt^n^ 














(74)ffcSA 


100064724 



















(54) wn y ^;p-^RrWE-tiS«Afc¥^5 s A'f^ 

(57) [gift] 





■5 


V 

*v 




$ 


I 




u. 

g 




a 










TT 




■(2) 003-132680 ( P 2 0 0 3 - 1 3S&I8 



* i a> £ ai^ $ ix/c d l l ? o ■/ ? £ ffl v> h rtssmss t 
buib^^t^m xizm-zimm^ximmmmz 

, lE^LT, B<neF*JgK[llSStcEpjn$^|<rieDLL^a>y 
^-T^Xiix-r X^—7)V%ikhtz#>WQ-y 

T- 

*- 7* £S LT :* 7 $ •£ & £#><0 ? o -y 

C IS^JS 3 ] »*5S 1 Xli 2 £f Ettco^ffcr^ <^fx 
fcrfcUT, 

XJir/pr -y r»f^^fi o m®3-® t , 

KrlBlgKl¥Sc7)HJieai*y- KKEPSn$*Ut{I#& 5 -y 

, mttmmmx. mm^. »mu&*. wtvux* 
^r*$> set afc-r&^mwicT^ * . 

[ ft^« 5 ] 3 £IE«{0¥«f ffrxA^f XIZ& H 

T. 

g®i£&?o-y?2u/s*?n-y?£^-r-e>i*ia5 

insure •T^ta^im^i: mzmm? □ * ?<mttt 
m mwim^&cottMmgkizRm lt MfEMSiss? 

Q y ? 2W/1ufEl*lg8? d > y ? <7)g@*$r$ijffllt-|.ii@ii 

jHi«*«IW»Sftfc1(rErt«^ o -y 9 £■ X-h t LT D L 
L 7 n -y ? ££j£-rs D L L 9 o -y ^IgUj-f-S £ , 

JC^ L T D L L ? o -y 7 *-77HS# Sr^JStT £ D L 



luisi*^? o <y ?*ktfL^mt mmmmm&&bcr>ffliz 
t B5fsi*ia&? n >y 9 *Bfflssmm&mzm&m&&& 

mm^xum&Efimm^izRm Lxyw? >xht 

W#g<0tU* /- h' ^ l> -b -y h £ 'J-b7h#gt, 

r. 

7* 4 V A n y ^ IV— 7°\iZt$\< \X , 

H«ie^ O y ^$IJP^K«i. HUiED LL^D7?>f *-7" 
/Wl-^-t HalErtSE^ n -y 9 1 <OitsaS:f#§l&^W^- 
h S-W IX US £ t -tt V iSxfUW? ^ W 

m&m9 ] 91*316 £til±7 lz§dM<7>UzSx?fflW 

IWE^ n y milED LL?D7?-f ^-y 
tm^Rl/^WKtfcm^ztm LX sulErtSS^ u y ^ ft 
^.^ 7fy/tl»h5>'^7ry-hJtLT^I>;t 
**m.t-th\s : Jx?mWr4 \s4 D-y ^^-r. 
[f«*3l 1 0 ] ¥£EffcTy-W xffl^l^^'x ^$iJW 4 
Isjdy? )V~yX'h ~> X , 9YU 7x3-y?<r>7n-ym 
>y^zwmi$td-zft®7u-y<7^ MWSm7n>y?RV 

o -y ^ ft^fig-r 1*135^ o -y s 
HUlEMSlglS^ D y ^ (CH^rtgf!^ O -y ? ^KOS® 

HWESM^Ex^ai^li-^i: bWES^^d y ^^ffli: 

n y ?msmm&? oy? v>&ms.zmw-? a msm 

»abWW»$n*:«WBrt»^ a .y ^ ft i: LTD L 
L ^ o y 9 Z£j&t& D L L 9 a y 7®3!&®.t , 

fE^LTfjIED LL?Q7 ^m&#ss--f ^-^X« 
x >f Xx-y^$-ii-§ ^ a -y ^ >f ^-y/Ht-^Sr^-r 
2>^&t£ffiz.X%&Ui;x?mffl : r 4 VAuy7)V- 

y\ . . 

i w*js 1 1 ] fflM<JS 1 0 tiE»^^ vx 9 mm? ^ 
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mfiE#»fi#x(i mmimm^zim lt ?>vy v 
mvmtW'W xizm-zttmm^zj&gLxmm 

> r. 

1 2 ] ii^7X{i 1 1 ^leitoi^x^jSfj 
t5!efMWi-§-ii, «aw&4J\ §!mL8Hi\ 

IV— T. 

m&m 1 3 ] at ^ i xta 1 1 fciB»<o ^ > $ij 
Tttrie^fEitrfi-sp-ti: . ri; ^ - h z. t z 

\rnim. i 4 ] it*jf 6xii i o izmmcou ax ?m 
mriErt^^ n ■/ ^ ±fi&^a«. mne^as? O'^u^ 

fc LT HtTlErtiB^ o -y ^ £r£(£t"l> ? d >y >y 7 r 
i.f«|g&?0'y:7 2T#Jf LT, iflSiI@I£8t:7n-y 
^StXmfia*^^ n y ? £±j£-$-Sfc#><y}? a -y ?#J^ 

[ft^Jl 1 5 ] a -y ?f!#CD#X -y 

-TX'fo ~> T . Tiff! ESffi$I&&±cDHiff Bflgp? o y ? ft-*?- 

[ 1 6 ] n^n 1 5 Kiemco v isx ? mm? 4 

V 4 O -y ? )V— 7° iZtS ViT . 

filE^hgB^ n -y ^ f=-s§-c9;£T 0 x -y iJRXSjLk Diyy 
ClS^ LTF*lgff? a y ?o -y ?y\' - y y 

mrt ertgp^ a -y ^ ft-f-s: as $ a® #s t , 
Btneas$ix7tF«=i^^ o vrmmzj&g ltdlld 7 

-thwjx^m?< 1/^07^7. 
[ m&m 1 7 ] !fr£jf 1 5 izsmn u i?x 9 wnf * 



t m-$m 1 8 ] 1 5 (cettau s/x -< 

U-f n >y ^ Tfcfc V>T , 

^mx/rfvy^y^m^L. mztmfoT'U xw 
m^-^izh^^. mzy°)VT-v7^&tfmBm 
trnzimz-tzzk zumt^&uisxffflw? * v 

i mim 19] mjkm 1 s izmm<o v vx ?mw-r ■< 

i/>fn7^;t~r[:fcnt. . 

msmm^mi . * * u y o 9 r h uxm^mx/ tr y h 

t&BJOPSll&tfcBjj] 
[0001] 

1/ZmtMlZ^ T4h-4n>y7J]s—y'(6elay-locked loo 

•yi7;I^-T(register-controlled DLL)(CB8^-S. 
[0002] 

[fSe*<?)8flJ] v-X^A^mSS^feV^T, ^a y 

Lxm^t>tix&K). x^-^L^aa&f^^-ii-sit 

§ J 7^./^A^rtgi5[5I^§Tfflv^^>i^S%^, rtSPHimcJ: 

•S^raS® (?Uv?X*jl— (clock skew)) 

s^*. -eocto^^ag&afiLT. rtgp^o-y^*i 

LL^fflV^ii>ilTV^. 

[0003]-*, DLLJi. e«*ffl^^ixT#Jt7x 
-Y Xo -y r ( P L L) tCJt^T , 3tW (noi se) CO 
^#$rS>4 0«tt^^i:^3«H)f*%-oT. DDR — s 
DRAM (Double Data Rate Synchronous DRAM) 
i: ISI^^^f^^ ^ 1) ^C0^<^xv N'-f ^TJ£ < m 
V^itTtJ 0 , *C0*X'i>U>>X?fflWD L LXregiste 
r-controlled DLL)^'«t— jKWlCfflV^ixTV^ . 

[0004] mnomm*. ®8(i, sisf^atttc^s 

D D R - S D R A M CO Is i?X 9 #Jf&P D L L CO 7 Q -y ? H 
EBTfti. a8 2r#^L^r*^i9Bj-rsi;, ^cog^ 
(C^&DDR-SDRAMcOl^^fHffllDLUi, R 
KJMB^ o -y ?/clk£ A* LT^gP^ a -y ^clkcoi 
T Ox -y ^znm^fltzn^ d -y ^fal l_clk$-^f 
§S1707^77t1 li:, W^Dv ^clk$:A 
t LT?hg|5^ n -y 7clkcr>±±. ox -y ^'CPIffi^ix^ 
f?gP7 D -y ?rise_clk£:£jS;t~-i>SI2 ^ D y ^vn'v 7 r 
1 2t. ^gP^n-y^clktfOiLLOxyi/^pI^S^ 
l*IgB^D-y^rise_clk$r 1/n ( n (iJE^g&TS) 0 , 
ftSfltyCJi n = 8 ) IC^JBLT . D -y 

dly.in&t/^S^Oy^ffi^refSraj^j-rS^a'y^^ 
«*8l 3.fc: ^^O y^clkcoATOx-y^iilSBS 
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ixfcftu? u >y ? faii_cik$- xi) t-t i mm? 4 > 

1 4 i: , o <y ^clkOir_h iJIzmWIZtltz 

rtgP^n-y^rise.clkSrA^tf i»m2aM7^>l 5 
i, a®i£^^D-y^dly_inSrA^)i:-t&^3®®7-f 
>1 6 fc, ^1, Sg2, m3<7MM^-( V 14, 15, 
1 6c7)HS4£*fc^-f Sfc^Oy-;? hl^'X;? 1 7 
S 1 mm^-J > 1 4 <9tfi7jifclk£§frc D L L ? a >y 
y-fclk.dll £±j£-$-&Jfi 1 D L L A 2 0 £ , 312 
«®5-f >1 SOaj^jirclk^tTDLL^a.y^rcl 
k_dllS-^K-n,^2DLLK7-f>'N'2 1 ^3MSE 
7-f>l 60ffi7jfeedback_dly£A;fti LT^o-y ?fi 
•^feedback_dly*^|gO^ O y ^fi^K^Ki: H 
, i 3 (c*Sfig£*t*:SiS*: T/H3S&2 2 £: , MM 

tf^ 2 2<7>ffi7Jfeedbacki: n -y ?fi-5§ref Oft 
ffli: £ JtK-rS{ifflJt«5^ 1 9 k , GLteitm* 1 9 *^ 
ftftZlxizMWm^ctrUZI^LXi'-? h\s=J*f 1 7 

l^T ^ W07? (delay locking) fftc^ixtz Z. b 
-fx-f Wo>y;?fl^njockb£aj2r^&^7h$ijffll 

[0 0 0 5] lit, H ; tf^2 2a < rS-^n-y 
M7 7r, ^S-di^^'-y^r, S^$-n-H5r 
-t-^jD 1 ?, l^TU*tIlB(replica circuit) b t>Bf(4* 

814, SMSg#g2 3£jgj£U jgffi^-y h 1 Oft 
<0^1, |g2S.tf^3<?5ji®5-f yi4, 15&IX16 
£fHS3iWri>. 

[0006] ±IS«0i 5 tC^jS^^fc^cT)!^^ 

^.^jffliDLLois^ov^TittHj-r^.. *-r, SHI? 

n ^^7Tl 1(4, R&M-gp^n-yyVclkSrgftr 
XJ y ^clk^AT Ox y >-*(;: |S|»j£ixrt; f*|gp? o 

•y?fall_clk£fS££-£, ^2^0.^^/77 1 2 
. (4, ^gP^n.y^clk€rS{fT^gS^n-y^clkc7)i±0 

X -y iS(,zmMZtlt:\*J%>7 D -y ?rise_clk£3fc£$-£T 
. V>&. ^D7?«13li *rgP?0>y?clk<7);£rJb 

"5X -y ^C|HI^§ tltzft&f o y ?rise_clk£ 1 / n# 

M LX , *hSB ? o -y ? c 1 kO n # a <7); r b iz— HI 

•fo|Il»I$il6SJ§S? n -y ?ref2UXS®i£8i;y- n -y ?d 

ly_in$r^LTV^ Q 

[0007] & -f , iftf^oSIOi: LT , a^iSH? o -y 
7dly_in(4, Mm^---/hl 0OSS3 jlE? W >" 1 6£ 
ilsSLT, MI58:?Uy?feedback_dlyi: LTttJ7J§;rt, 
-WiS^D -y £>KiI®*f7U2 2 £f£T5IJ£§ 
ft-T , mcomm? n y feedback t UT fit* ZtlZ, . 

[0008] tifflifcigfsi 9(4, mmrv ytm 

•^ref cOiLh 9 X y ^'t ±MZB<l?>Wm7 Uv? feedback 
^>3t_b 7X7 i?b *im LX , ©Jffllfi^-ctrl LT 
y7hM«18<:«^U ^7b©]ffliSl8(4'e^$iJ 

Wl-Sf-ctrlCTJS^LT, M^X? 1 70x7 b^T 



4. J/7M/y^?l 7(4, is? h$lJffllfi#SR, 
gLT, mi, £S2&U3H3iIS:M>14, 1 5&tf 
1 6<?5S®«Sr^-^S. I(0^ > SR(shift right) 

tfX-hZtittii^ isyvisiSxtnttizi/yvz 

li-, SL(shift left)^A7J$*Tit(f, y7M/i/*A^l 

7Sr^(c^7h^^. wmmmmztttzt'a 

v ^fS^feedbacki:^^C7 -y ^refi; £Jt&L&#* 
fe, ~0<^)^o-y^*i#/jNC7)v-y^^^-r^Sia, ^-f 
l^-f o-y? (delay locking) S^7h$IJffll^l 
8frt>?4 1^^0 y^fi-§-dll_lockb*>'aiA$ixS. Z 
C0W8X\ miRt/m2£7)DLL K^^^'2 0, 2 1 
^>(4 , ^ o -y ^ <^)4T 0 SVi± 0 i: Ztl?h.m t 
fiffl$r*-ri> D L o y ^fclk.dliat^rclk.dll^f 
^>ttS. 

[0009] -B , {ifflo -y i?«®(cAS b : DLL? 
O y^(4, 'J 7l/7ya^A'"7-^7yt- 
•££l&vvt(4, Hgfc^-rjrd^, hi/»J>-^-(togglin 
g) (RIkIMO Srt«g(tl»7t*6tc, *lffl^:«^<7)M«S: 

iJt^tTtr. #(c ^mmbftomiz. m$icomm*m 
iirtSfc^3raffi^[*Ji)-5Jt. 09(z*5v>t, Aa (4f£ 
vm^m^rJw (4»a^^, pre (47-y^-^-^ 

RD (4S!tiiL^S:^it-?^i«-r„ 09(4, £i±<D 

[OOlOlflWi, ¥^^< ^ U ^ffl®g§ i: i0K^(C 
*5Wti4, ^n-yi7ft-f-^o_x(slope)^^ 
^f-rS^C 01 OfcTjrtidC, ^©«0^^f|(rep 
eater) l*<|g(tft,ixT^I>^, *«SK4, -etO^X 

(C(4, 1 OMcO'Ptimtfhtltf, lOmA^com^* 1 * 
MS§tL-S). Ltzif-oX. DLL^D7^^ltTh/ 

[00 11] 

mmm^L^ob-thmm^mm^ %zx\ z<?> 

«4, HUlS^*coa$gc7)|S!®^(C^T^$^tO 
-C*£>-?T, D LL^D 7 ^tfDiffi^ h/ij y/(:J: Sf 
ffi.<7)ffi%£ b rfX'% h \y VXjymf 

zbznwb-?h, 

[00 12]. 

&^&fz*b<7)Z<7)?mcr)—Wm<,zJ;ixti^ UitXffflW 
f^HD7^-7L -ei*^aJ73$il3tDLL^ 
n -y i7 Srfflv^^gpiHSS^ii^Jt^^xVNM xt (cfe 
<< , mrie^^r^M X(;^s^»fi-f-X(4^Nf«!) 
iS^lzifc® LX , Mffil*lSPllJSStc EPSD$ ix^> b?IED L L 
y*o y ^ £ T'/P^^ Df-f XX-7;l/§^ 0 

-f & ^ o -y 9 4 ^-yivrnm^m-htzib^f^im 

z.X'khZbZftmb-t&UiSz.fmW'r'i U-fn 7 ; 
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c o o 1 3 1 lt, zcr>%,w<r>mv>mmiz£ti.tf . ^ 
m#TJ u x<r>v turner -{Mo7 9)v-y\,za 

. *hgff ? O -y ? <7) ? O -y ? X >y |S]»j§ ftfc ^ 

?o-y?. SffiM^n-y^St/a^^o-y^S-^-f 
hft®?n-v7$iim&b. Mi&m%iM?Vv?lzm 
^§OI*3g&? n -y 7tmcr>mm?k#£%MZ-£&mm : e:'r 

RMmmizmg t xmuftm ?n>y?k mm&? q -y 

fflfflZ iTJtfrlErtSC^ o >y ? SrA^) tUDLL?n 7 

1 T D L L ? n -y ? £ -f T;U$ •£ £ 0 -f -f XX- T/P 
O-t^Tt^co-f *— ://HI^-££j£-t.£>D L L? 

«#Si:wriBl®ps^gtos^(t^>n, iotedl 

L ? o -y ? >f ffmmzsm LT mff EF*lg&? O y ^ 

*&.k tffiz. hzt zmib^&zmfoTsu xmnu 

?;P~:rt:*>vvc, y^c^o y ?x- y ^|S] 

^^it^gp^o-y^, SI®IS^?a-y ?2Stf/*2|6?o 
•y?£^i-&*:a6<^rt&:7o-y?±fiK#g^ mm 

%MZ J £&tzfr<QWm*:7 i >l'k. fulESM^x/Uoaj:*) 

m-^t hsies*? a -y ?<n<mk zim-r&imitm^ 

iS? O <y ? t frfErtgC^ O -y ? S-JIJffll-r^, 

LTDLL^n-y^S:^;-r| ) ^<5DDLL 
' ^o-y^HBift^gi^ mfIE^@f*r^N*-f *K*hr.g>tf«; 
«#XU@Hsf«Wa#fc:jKS L-TtulED L L 9 a -y ^fg» 
-f ^-T/VS-frfc 9x>r xx-Tyi^-tfjt 9"f h 

[00 15] Z\<7)%P%\&. DLL^n-y^W*-^ 
^Df-( xx— -ttz 0 -S tzfrcofu >y ? -f 

*-y'j\sm^ : S:4Lf&i-&®8&zm?&z ki,z±-?x , d 

L L ? a -y ^ff-^^&IZISCrEBo th/'J 

DLL^O>yi7*i<sW3$il^V^f«!)^fflT'«i. DLL 
^D7^5:7^y/LT. DLL^a y^^teffl^rb 

h. 

[00 16] 

[^aj^Mso^®] BIT, dcofSBjjogkiftLv^i 



[ 0 0 1 7 ] m 1 fcL d^2&BJ!c7)-i!M0iJfc:fi&£ DDR 
- S D R iSxffflfflD L L<7)7*o -y ^MliaT'*> 

!>. HlSr#^Wf. ;«HteMC^DDR-SD 
R AM<0U =JX?mWD L LI4', 1 9 o -y ^y\' y 7 r 
4 1, I2?n 7 ^A'77r4 2, ^D'y^*JSS4 
3 . frWcMMsA 9 . SSxx >y b 4 0 , MS^x/PS 
2, SI1DLLV*7^A'50, $2DLLK7^(A"51 

0^$^.l»aSPS^-X-yh5 3t, »1, ^2, W, 
3<7)Mm^^>44. 45. 4 6$r-g-OjiMxx-y h4 
OtciDlt^ixTfcO, H>ffeH8K^L*:8!#c7)DD 
R- S D R AMcmsiSxfMfflD L Lc7)»2|s:fitj^^(c 

[0 0 18] f^'L, dOHifeW^&DDR-SDR 
AM^l^i/X^flJ^DLL(i, DLL^ny^^-/ 
/Ki-tdll.enSr^fR-ti. DLL?a 7 4 )U%^ 
^±S5 4i:, SlStf»2<0?O7M77r4 1S 
Z/4 2tmiStfSI2^5l}15^ >4 4S.t/4 Sctfgm 
®K±(ClStt 4»ixDLL^D-y^>f ^— ^ff-^dll _ en 
t^L-CrtgP^Q y^fall.clk. rise_clk$-jltR^ 
jj- 7 § -£ m 1 RVm 2 <0 ^ n -y ^ ©JffllgS 5 4 R 
X/55ki. Zt>lZffiz_X^&. DLL^D7?^f 
^Hl^fl^S 5 4 T'^«$ DLL^o.y?^<- 
TVMl-Si-dll.enii, *^>|MW«[fc:ffit"C, DL.L9 
n y ?clk_dl 1 2: ^-7*/U Ltz Df-f xx-7"^ 

[00 19] B2<i, HiflEiaiODLL^a-y^-f 
fJl4E^^ 5 4 <7)\2\S&ffif8,Z7r;~r®S&WTh Z> . 0 

ft-t^UJi, ^#<E^-Ti»i:. h*7-<^'gP6 0, 'J 
•fe y hSP6 2Sl^Jii^gB6 4*^«Jig$ilT . 
[0020] K9-fAgP6 0l2, T'Jf-V-^VNVUXpc 
gz5: y- h A^J i: -T ~T)VT «y TP MO S h 5 V i^'X ^ 
M l , -f y^-y I N v l J: oTRte^ix^T K 
l^XX hD-yvitt^NVI^Xact.raszSry- bA^lfc-T 

-S. y n m o s h 5 v *Jx ? m 2 £ffiz.T v^* . 
7-;l/777PMOSh7yyX^Mlli:, ttil^mi: h' 

^^^N'aj^j^notcDra^ggi^fL, r;^yNMo 

Sh7^'X^M2li, H 7 -f^'JiJ^SgnO 

'Jf-^-^V^PXpcgzU, ^TOVN'y^(bank)Srri»-?- 
[0021] U-b>yhgP62(±, ^n'V-T y Tff^pWu 

p*y-\>XJ)k-th7)i'T »/?pmos y^wx? 

M 3 ICJ: 0 . y>VT y TP MO S h 5 >^'X 
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[0 0 2 2] aj^gP6 4Ji, I N V 2 

ax/, i nvs-cm&ztvfcBU&j'y+k. ras?yf« 

/Kt#dll_en$-tii^j-rS^y>0'f yn'- ^ I NV4RX/ 
INV5TttlS3;h.T^S. 

[00 2 3] H3&tfH4tt. SiffEiai<7)SSl:?o-y? 
•O«P»5 5<O*n-?^O|l|IM«jft0J^jKt. 03 

*7-r4 l;ft»4>ffl:fi$*ifcrt|B?oy?fall_clkfcDL 
L?D>y?-f ^-T'/Mt^dll.ent SrA^lt^NAN 
Dy-hNDfc. NANDy-hND<7)aJ2l£Rte$-ti- 
4^^WINV6T«^TU4. 04 

' -7>\sm^<iU_en&XJ3k-f&-( I NV7t. 

DLL?Qy;M ^-y;l^fi#dl l_en5.l/^-cORtefi# 
tcj^LTrtgff^n.y ^fall.clkSrX-r y^- h 
5 y r y- h TGX-m f&2tlX . 

[ o o 2 4 ] ±teia3stna4 tzmn,ism 1 ?n y ? 

^"/Wl-^dl 1 _en#; W ( jmikVtM ) & ^ 

lzco?>-f*)&? n >y ?fal l_clk£3Ij§§.£| ) ;fgj£Te£>S . 
H2^0-y^§IJt9g|55 6<7)%^t, _tKStSl?Oy;y$!l 

«n* 5 smt&t muzmat* & z t &x-% s . 

[00 2 5] H5(i. m21,zift%tm&ffif&3:m^LtzV 

*4 s^mc**. H5*#smur, s^k. mas 

a*;** UtcEUJo^ix, ^V-T-y rff-if-pwrup (H2) 

4$r^-tTStt*^|g$fxT. fira^;Pn-c!0DLL 
? o -y 9 4 *-:7VMS#dl l_enjWitfj £ KZ> . -e<0f&. 
y N -r 7 _ r yTfl-§-pwrup^lllf|^3K;W\-f C:3E$£ 

[0026] z cnw&T'^y-rvmm^tfXTj-ztix . 

-tog^§*lft{f. 7;WyNMOSN5yy'Xj'M 
2#;J'-y*y$fu F5>f Atfc;)jii§nOS:;Sfc«$-£& 

[0027] <Kfc» ff T K h n-:7$Stt<ffc/-«/k*a 
ct_rasz*^a^;U>'N^^^$ii-|,i: N ifJ^JSC6 4 

-y <j-izm$2 titzmzmixmu lx , dll;o 

St. *^yteDLL?Ov?KlMr£T^ajLX{i» 



[0028] — 3\ p<^e y K*tt-&T?*X»fl^T 

i: . #fMMWM-Tfc s r U -S^HMWlllS 
ft. ^yfot'-y yiztt-t&yyi-^-itmftZ 
ffd. ZcoiirS. -r i J^^—=jn)VXpcsd,±u-t l zW^ 

)V) W (C5£« L . iti^j SB 6 4 CO 7 -y ^-c7)ii#|&3 
o-K^bS -f-LT, Tyf-^— VniVT* 

vczzimt/mmvOWM IZW&ZtlX i> . 5 >y ^Hc« 

DLL?D7?^f *— y;lWI^-dl l_en(io— mtftmtt, 
tfrnZmft-thZklZZZ. -t^iyio. DLL?D 7 ^ 
*-:77HI#dll_eni± s l,Zjift&i¥®m^k# 
ttm%^k cr>mc?>m.fflT'cr>?>.? o >y 9 . 
[00 29] E6J4. B?ie01(C^t^DDR-SDR 
AM<0U-^^$IJffllDLLC0^>f 5>-iy-|3-C*>?». H6 
Sr#SS-Tixtf , tfDLL?D7?'(4- y/WI-sf-d 1 1 _ 
enOf^iWg^c7)^0M t tiMf^^T < , J? D >y ? ^§§4 
3. {JfflJt«S4 9. ->ybmm^4 8. isybUiSA 

947. mm=ty t ^5 2x-m^tituu-yit^ mix 

l*^T, Hl^J»§ilfe?D7^ feedback_d 

[0030] c:<7)i§^ y MfltfmMl. r=Sr*> 
*>. K{tiL-^»a^O«i#S-^^v^(-(i:, DLL 
9& •'/ 9 4 TOWt-tdl 1 -en^'^f^itr^^C^ o 

^iay r ^2cO^O y^$lJfflJgJ5 4&l/'5 5^-e-ft 
-f^tPflSP^ U y ^fal l_clk&tA-ise_clk£MEfrrS*:#> 

SlSt;$2<0DLLH7^A5 0ai;5 ltfOJtJ^) 

[oo3i)-^^t'j zmizit&tfmm^Aatf 

9n y 9fflm& 5 4RX/5 5 tf*tl*tVfttR 9 a y 91a 
ll_clkai^rise_clk$-iiii§^T . ZtL^ixW. 1 &X/t& 

2<r>m& : y4>44ax/4 sizmmthztizx-yx . 

IlMi2(^)DLL K5^vn*5 0X1^5 1 *»^-en-f 
fLDLL^O>y^fclk_dllS.tXrclk_dll*sai^J$fL. ^ 

^y^ J r-v-*^PRE*>'EpjD$n-i»i:, CiitCiBS 

IWi^^/PSrML. lilCiot^ SlStX^2C0^ 
o >y ^$IJPgp 5 4&tf 5 5 *^fL-f^F^gl5^ n -y ^fall 
.clkSt/rise.clkSrB^ilttlfL. <J:<Of^tWi^^EPjD$ 
tlh&X\ DLL?o 7 ^fclk_dllS.l^rclk_dllc?)ai^ 

[0032] W±tfDcfc 3 C Ift^S i«^>Hlt«fc:«4 
DDR-SDRAMc7)l/>-'^.^$l|fflIDLL« v 
WSf^ift^t^f^Wi^t^OES-C^DIiL 
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?u >y ? *4 *—?>l>L. M 0c7)E^T'(iD LL?o 7 

[ 0 0 3 3 ] 07 Ji. Z0Mty(7)Mcr>mM{mz{&& D D 
R-SD RAMCDUi?A?$mD L L^/Q -y ?£§i0T' 
i7?r#|§-mif. ;<7)HMM^SDDR-S 
DRAMc7)^^'x^JffllDLL(i. mf^SSWJcoJ: d 

££5U DLL^a.y^-f^-r;Wt^-^f|9 0*^ 
l&t/"8S2ODLLr-*7>fA5 0&tf5 1 cOBuSSglCffiB 
§#U DLL?Q-y?-f ^-^;Hl-tdll_en(±. Hi tC 
fc«tSJ:d^'M^^n-y^$iJffllgP5 5, 5 6 

-f\ i:^{c^iay r ^2coDLLH7-f>'N*5oai^5 1 

£ *— L£ Ox-f xi-y^ Lfc 0 -^S «j£ t 

[00 34] <I?)i§-3\ SlS^20DLLK5>fA 
5 0RTS5 l(OT;UT-yy^RX/y'^y^>mz^tl^ 

<y^-Srjian-ril{fftv>. 
C003 5] ^O^W^&DDR-SDRAMcOP- 

^*x^$fjffliDLL{i, msme^tfzcotmmcomi^ 

DLL^D y?^ y/Wt-^-dl l.en^O— l^PSrM 

1 *s-r 4 XX-7VP§;rrC „ D L L ? o y ?f clk.dl IR 

, DLL?0»/?^ 7";Wi^-dl l_en*^N W !✓ 
>U^g"*-4fctf>fc, 1 2£VJ|I2 <7>D LLH7-fA*5 
0&tf5 1*H ^-y^§ilT. DLL^a-y^fclk.d 
llSlfrclk_dll*>*ffi^j$nS . 

[0036] ^o**^ m^mmmttmLx, mi 

RVm2<7)Wm7 4V44:Rtf4:5Zf:ti?tim§r?h 

?av7iz£ hmm^mma&m-t h z t nx-%^ 

1 izx^x. zcoftmtm^m'mztm-t&zttfX'Z 

[0037] zomnoz bizwicommmt lxh. * 
* o ommms&coAnizD l l 9 a -y 7 -r ^-yjum^ 

b . DLL?D 7 ?>f*- 77WI-tdl 1 .end jfcg 
UDLL?D7^ ^WRmz^v/^y-th 9 -ay 7 

nn^ (mizmm) £ieb-m> .it dll 

7 n -y ? -f *-77WI-t?fc£f§£ DLL Ef8(c^7t^ 
•£#mgS<5D?WfS$: fiJStS -r t tc^ LT J; OWmffiX'h 
.ItfOi^tcjgffllUf&^AP^DLL^n-y^^^ 
-^L-fl^-^Si: ?u >y ?#Jffl!3P£EM-r 

&tttfX'$Z>. 

[00 38] ifc, ^<50^BJ<?DDLL^o-y^-f 7 



L L ? n >y t- y^-TS X 0 izfflfflt h Z b WX' 
^-1.. -t^hh. m&Lmit<7)mzcr>Z.DLL?V y? 

&fflv^i>^o*§£\ wtftLGi^&mmmx'&imi 

XDLL?o>v7$;4 *—7tl>ZitX . ^—Xbmmb 
urst operation) *^*>|,*\ KUJ Ltt^T^'SrV^ffcO 
DLL^n-y^SrT r ^^x-7';P$-tt 
CliOli-^-, KflEH 2 iZTji ls?z DLL?D 
•y if^f A invicoa 

^•C^tT H UXX h Q-yvgS-(^N'/^Aact_raszc7)fti5 
OtcSgtiJL^m-^RdbfcLT^ffl-rixJfJ:^. pffi.L 
fHHt^RdWi s fg^N'.y 7 r (command buffer) CO tti^ 

7 J -^*<7 ? -^ai^>''v'-y7r$:ji3i-r?,^ 

7";Ufi#dl 1 _enf i o- S-M ti (. ^t^v \ 
icOdfcJi, mim3--~4<7)ffif8.cr>igr&( l zte^Xi>mm 
X'$>&. 

I 0 0 3 9 ] i^B3(i, ±!a<93!?SfeWc|®£,*T. 

^«tc^Msisfet- 2>zttf5jffi.x°$>z. muf.± 

i&LtzmfomX'lZ, DDR-SDRAMtf01^yx^$IJfflI 
DLLS: — Mb L"Ci£ H J L^^*. ^1 coftW<V V : Jx ?U 

o s; -y £ t lit* •& . ££.-LaiL ^HM^JT'li . 

L^m^m^K mmm^tzyvi-v—isJvuAi: 

^-yjum^ b'zm^&zbtfx-tf. immmmzm 
<?>m^r£m^&m&i,zi>mm-t&zbti s x'£z>. 

[0040] 

im 1 3 z<7mm<7)~mmmi>z^D dr-sdra 
Mme>u=jx?mnDLL,<7)7'"/?®mx'h&. 

[02] il«DLL^n»/?>f i-/;H#i4S 

[H3] 010^1 ^a-y^SiJfflIgp4^<i^2^ay 

[04] Hl<7)!jSi 7n~y?®m%l>&til3.n2?Ov 

[05] H2cODLL^o-y^>f ^Ht#f6±S 

[06] Sl^DDR-SDRAMffic^i^^ftHHJ 
D L L^tti»fi-f-&^$r^-r^ -f 5 >/iT$>l» . 
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[08] ts&S&Sffifci&DDR-SDRAMJBOl^' 
X^lffllDLLOyD-y^Jlitil,. 

0T&&. 



[Bio] #&{>m ^ u cr>w&mmzwm. ztxh^m. 

54--DLL?n.y^*-://Mi-^&£f§, 5 5-* 



[01] 



[03] 



«U.»n»*.f*-*j|. 



/olio— 



fill.olkl 



«h — 1 



Idlyjn 



if oik 



ire IH 



ftlljjli 

dILm 



>f 5 



J k a 



dIL 



[02] 



[04] 



r - 4n 



I 



-HE 



■OHHL 



dILor- 













p<h 








IMV4 INV5 






— o 



dll.ai 



fiiLom-n- 

T" 



[05] 



[06] 



diLen- 



r 



[09] 



JiJiJiMnjuinjiJuiniinjiM 
t t t t 



*CT IT 



JifinnnjinnMMnjmnimjuiJiM 

t 



t t 

ACT RD 



PIE 



dIL* 



folCdl 



L 

,_JinnjinjifiRn^^ 
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[07] 



'Mr 



Ctrl 



ft - • • tu 



ft • ■ ttj 



5 *r 



2^7 r* 



ifolk 



ire Ik 



dll_« 



i*?* | — , 



[H8] 



,11 






tilLclk j 







clkC 



rinuclk 



Idlyja 







ft ■ • • ttJT 


1 

1 Irolk r 




ft • • • ttrf 







an 



H 4,7 



I 
i 

1 



] — u*-dll_l«±b 



[HI 0] 



DLL DRIVES 



XL CLOCK 



(72)^BJ# m MMi F?-A(##) 5B079 BA11 BB04 BG01 DD03 DD06 

^SKH»«iSfy;i|rfj^g^iyiaji36 ddb 

- 1 <*5fc&*t> W XJz^ayy? 5J106 AA04 CC15 CC21 CC52 CC59 

* — DD24 DD39 DD43 GG10 GG14 

KK40 

5M024 AA16 BB27 BB34 DD83 GG01 
JJ03 PP01 PP02 PP03 PP07 



